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本研究以 Pei Lab 提供的拟南芥突变体 cio4（该突变体为渗透胁迫下胞内





















































Drought and salt are the most common abiotic stressors that often cause great harm to 
plants by osmotic stress. The instantaneous increasing of concentration of  cytosolic Ca2+ is one 
of the primary events that can be detected in this processses. It have been proved that the Ca2+ 
signal is amplified and transmitted by three main signal pathways (Ca2+/CaM、Ca2+/CDPKs、
Ca2+/CBLs), and induces consequent biochemical reactions to resist or adapt to various adverse 
environments. But less has been known about the processes of perceving outer signals 
following with the inner signals transduction at molecular level.  
In this study, we took cio4, calcium-insentive mutant in which the increase of 
cytosolic Ca2+ cannot be caused by the osmotic stress, and its wild-type Col/AQ as 
our subjects. And then we used the technologies of two-dimensional electrophoresis 
(2-DE) and mass spectrometric identification to analysis the proteomes of them.  
The main results are shown as follows: (1) In the cio4, there were many 
high-expressed proteins which mainly include glutathione-S-transferase family, plant 
lectins, lipoxygenase (LOX), ethylene-insensitive, amino-transferase involved in 
metabolism of arginine, glutamate, serine, cysteine, and methyltransferase, 
acyltransferase. After the treatment of 500 mM sorbitol, the expression of 
ATPase-binding proteins, SOD, plant lectins is increased to a higher level than that 
of the untreated control. (2) After the treatment of 500 mM sobitol, expressions of 
some proteins are increased in Col/AQ, but not in cio4. These proteins were LOX, 
elongation factor Tu, MYB domain protein 17, glutathione-S-transferase family, 
formate dehydrogenase, aminotransferase involved in metabolism of glutamate, 
serine, cysteine, and modification-related proteinases. Although the expression of 
these proteins was increased by sorbitol treatment in Col/AQ, their expression level 
were still lower than that in cio4, or at most at the equivalent expression level as that 
in cio4; (3) Aspartate aminotransferase only appears in Col/AQ, but not in cio4, and 















acetyltransferase, ABC transporter I family member 1 and myb domain protein 17 
were only expressed in Col/AQ in the presence of the high cytosolic Ca2+. 
Base on the experimental results here, we concluded that: (1) In normal 
growth conditions, a lot of proteins was accumulated in cio4 in coparison with 
Col/AQ palnts, so that the cio4 mutant maybe more resistent to osmotic stress. (2) In 
Col/AQ, stress stimulator can increase the expression of some proteins, which may 
be related to the Ca2+ signal transduction. (3) Since the cytosolic Ca2+ of cio4 was 
not significantly increased by the 500 mM sorbitol treatment, the up-regulated 
proteins in cio4 caused by osomatic stress may be induced by other signal 
transduction pathways independent of Ca2+. (4) Only in the presence of the increased 
cytosolic Ca2+, the expression of four proteins, including acetyl-CoA acetyltrans- 
ferase, ABC transporter I family member 1, myb domain protein 17 and the 
glutamic-oxalacetic transaminease that is only expressed in Col/AQ, is increased by 
osmotic stress treatment. In Arabidopsis, these four proteins maybe play roles in the 
perception and transmission of Ca2+ signal under osmotic stress. 
 



































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
